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Abstract
Background and aims Radiofrequency denervation (RF)
of the lumbar facet joints has been shown to be effective in
well-selected patients. However, long-term success varies
between studies. We evaluated the influence of selected
psychosocial and constitutional factors on the outcome of
RF, expressed as the duration of pain relief.
Methods This prospective observational study included
44 patients who received RF denervations at the University
Hospital of Berne. Success was defined as at least 50% pain
reduction 7–21 days, 6 months and 1 year after RF ther-
apy. The Cox-regression analysis was performed to eval-
uate the influence of the following factors on the duration
of success: age, sex, depression, work inability and previ-
ous surgery.
Results Complete follow-up was available for 41
patients. The success rate 7–21 days after the denervation
was 76%. It decreased to 32% at 6 months and to 22% at
1 year. The median success duration was 17 weeks (95%
CI 10–26). The Cox-regression analysis showed a signifi-
cant shorter duration of success for patients with depression
(hazard ratio [HR] 2.97, 95% CI 1.32–6.65), previous
surgery (HR 2.39, 95% CI 1.10–5.21) and number of
treated joints (HR 1.95 for each increase in the number of
joints, 95% CI 1.14–3.33). In bivariate analyses, only
depression was kept to be significant.
Conclusions Depression seems to be related with a short
duration of success. Based on these findings, a compre-
hensive study is warranted to evaluate whether psychoso-
cial factors have to be considered when recruiting patients
for radiofrequency denervation.
Keywords Radiofrequency  Lumbar facet joint 
Low back pain  Outcome factors
Introduction
One of the possible causes of low back pain is pathology
of the facet joints. The prevalence of pain originating from
the facet joint is unclear, ranging from 10 to 40% in
patients with axial low back pain [1, 2]. A diagnostic
infiltration with local anesthetics of the two supplying
medial branch nerves confirms that the pain has its origin
in the facet joint [3]. Radiofrequency (RF) denervation of
the supplying medial branch nerves is a valuable treat-
ment, whose evidence was judged as moderate for short-
and long-term relief in a systematic review [4]. Studies
that selected patients by controlled medial branch blocks
and used a meticulous RF technique have shown success
rates of 43–87% 1 year after RF therapy [5]. In most
studies, patients with prior low back surgery were exclu-
ded and the influence of depression on the results was not
evaluated.
In clinical practice, conditions frequently differ from
those encountered in the setting of research. Studies tend to
use strict inclusion criteria, e.g., excluding patients with
previous surgery, psychosocial disorders, compensation
claims, major radiological changes of the spine, etc. As a
result, data from these studies may not be applicable
to clinical practice, whereby such factors are frequently
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not considered as exclusion criteria for interventional
treatments.
Only a few studies evaluated psychosocial factors
influencing the diagnosis or treatment in facet joint pain.
A post hoc analysis of two randomized controlled studies
showed that psychologically vulnerable patients tend not to
respond to radiofrequency treatment, suggesting that psy-
chological factors may be important for the treatment’s
success [6].
The aim of our prospective observational study was to
evaluate if the success of RF facet joint denervation is
influenced by factors frequently encountered in clinical
practice: depression, work inability, consumption of opi-
oids, previous surgery and numbers of treated joints.
Materials and methods
From January 2006 to June 2008, consecutive patients
receiving RF denervation at the Department of Anaesthe-
siology and Pain Therapy of the University Hospital of
Berne were included in a prospective 1-year follow-up.
Inclusion criteria were chronic low back pain of at least
1 year with or without non-radicular pain radiation into the
legs, a positive diagnosis of facet joint pain (see below) and
age older than 18 years. Exclusion criteria were radicular
pain (defined as neurological findings of nerve root
dysfunction with typical radiation of pain), bleeding
diathesis, pregnancy, infection, implanted electrical devi-
ces, and insufficient knowledge of German, French or
Italian language.
Written informed consent to receive the treatments
described below and to use the data for analysis and pub-
lication in an anonymous form were obtained from all
participants. The study was approved by the hospital
institutional board.
Diagnostic procedure
The intensity of pain was assessed using a 10 cm visual
analog scale (VAS) from 0: no pain to 10: worst imagin-
able pain. VAS was recorded before the diagnostic block
and 30, 60, 90 and 120 min after injection of the last dose
of local anesthetic. Additionally, to estimate the improve-
ment of function, patients were asked before the block to
indicate which spine movements were mostly restricted
due to pain and if those improved substantially after the
injection.
The diagnostic blocks were performed under fluoro-
scopic control according to validated techniques [7]. The
joints to be tested were selected depending on the areas of
pain (side and segment) uni- or bilaterally. The selected
joints were recognized radiologically by counting caudally
from the first lumbar vertebra as well as cranially from the
sacrum.
For two subsequent blocks at two different days, we
used lidocaine 2% and bupivacaine 0.5% in a crossover
randomized double blind fashion. Controlled blocks are
recommended because of a 25–41% false positive response
when using only single blocks [8]. The local anesthetic
injected at the first session was assigned randomly by
drawing lots. In case of a positive response to the first
block, a second block was performed on the same nerves
on a different day using the other local anesthetic. A block
was defined to be positive when 80% pain reduction was
observed no later than 30 min after injection, lasting more
than 45 min and 2 h after lidocaine and bupivacaine
injection, respectively [7]. Patients were included when
both blocks were positive or when one block was positive
and the other one resulted in at least 50% pain reduction
with substantially improved function.
Radiofrequency denervation
Radiofrequency denervation was performed according to
International Spine Intervention Society (ISIS) practice
standards [5, 7, 9] under fluoroscopic guidance at the same
nerves as the diagnostic blocks.
A 22G spinal needle was placed at the target medial
branch in an approximately 20 oblique fluoroscopic view.
This needle was needed to anesthetize the nerve with
lidocaine 2% and to guide the placement of the cannula.
We used a TCU 415 TC-Electrode into the 20G disposable
cannula of 0.9 9 150 mm with an active tip of 10 mm.
The electrode was connected to a HF-Koagulator Neuro N
50 (Stryker Leibinger GmbH, Freiburg, Germany). After
applying local anesthesia of the skin, the RF-cannula was
introduced in the oblique fluoroscopic view with a caudo-
cephalad declination of approximately 20 to achieve a
parallel position of the electrode to the nerve. The correct
position was proven in a lateral and an anterior-posterior
view. A matrix of 2–5 lesions was made with a temperature
of 80C for 90 s.
Patients were able to receive subsequent RF denervation
if the first therapy was successful for at least 6 months;
pain re-occurred with the same characteristics and a single-
diagnostic block was positive.
Outcome measures and potential predictors of success
Assessments were done before, 7–21 days, 6 months and
1 year after RF denervation. They included current pain
assessed by the VAS, area of pain (localized only at the
back or radiating to the lower extremity), working dis-
ability (percent of working time patients had to reduce
from 100% due to pain), pain medication, previous surgery
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due to pain and Beck Depression Inventory (BDI). The
BDI assesses possible changes in mood and depressive
tendencies. We used the German version of the BDI [10].
We pre-defined the following variables as potential
predictors of outcome: gender, age, pain duration, depres-
sion (BDI [ 16 vs. B 16), previous back surgery, more
than 50% work inability due to pain, any kind of opioid use
(WHO II and III), radiating pain, and number of treated
joints.
Success of the therapy was defined as at least 50%
reduction of the target pain (defined as the low back pain
including radiating pain if this occurred) as assessed by the
VAS.
Data analysis
If patients received more than one RF treatment, only data
concerning the first treatment were included in the primary
analysis. Subsequent therapies were analyzed additionally
to evaluate changes in the duration after previous RF
denervation.
First, each pre-specified factor possibly influencing the
success rate was analyzed by the standard Cox-regression
analysis to quantify the association between the predictive
variable and duration of success. A two-sided p value less
than 0.05 was considered statistically significant. All fac-
tors with statistically significant association with the
duration of success were included in the bivariate analyses.
In a secondary analysis, we also considered multiple
interventions per patient to estimate the duration of suc-
cess. All statistically significant factors of the primary
bivariate analyses were included in the model. The
approach as described by Prentice et al. [11] was used for
this analysis. The proportional hazards assumption was
assessed using Schoenfeld residuals and functional forms
of continuous covariates using Martingale residuals. All
analyses were done in Stata 10.1 (StataCorp LP, College
Station, TX, USA).
Results
During the period of data collection, we tested 275 patients
with diagnostic lumbar facet nerve blocks. The blocks were
positive in 47 patients (17.1%), who then underwent RF
denervation. One patient came from abroad and was
excluded due to the language problems. Two patients were
excluded because they did not consent for complete data
evaluation before the intervention. Three further patients
dropped out because they did not attend follow-up assess-
ments. Follow-up of 41 patients (24 males and 17 females)
was therefore available for the analysis (Fig. 1). The med-
ian age of the patients was 59 years (interquartile range,
IQR 48–63), the median duration of pain before the inter-
vention was 6 years (IQR 3–10). In 10 patients treatment
was performed bilaterally. Of the other 31 unilaterally
treated patients 17 were treated only at one joint. Treatment
included only the facet joints L3/4, L4/5 and L5/S1.
The number of successful interventions decreased from
33 (79%) 7–21 days after RF denervation to 13 (32%) at
the 6 month follow-up. At 1 year, 9 of 41 patients (22%)
had at least a 50% pain reduction as compared to the
baseline. The median success duration was 17 weeks (95%
CI 10–26). A complete pain relief of at least 1-year dura-
tion could be achieved in four patients (10%).
Characterization of the patients in relation to success
after 7–21 days, 6 months and 12 months is presented in
Table 1. Of the nine patients with depression (BDI [ 16),
none sustained a 50% pain reduction at 12 months and only
one at 6 months. None of the seven patients with more than
50% work inability due to pain and none of the 10 patients
with previous back surgery had a successful outcome at
6 months.
Median success duration of the 32 patients with BDI
B 16 was 21 weeks as compared to 2 weeks in the 9
Diagnostic Blocks: 275
RF-Therapy: 47
1    language problem
2    no consent
3    no follow up
Complete Follow up: 41
Success after 7-21 days: 32
Success after 6 months: 13
Success after 12 months: 9
Fig. 1 Flow diagram of the included patients
Table 1 Baseline and number of successful treated patients (VAS




[50% pain relief after
7–21 days 6 months 12 months
All together 41 32 13 9
Female 17 10 5 2
BDI [ 16 9 4 1 0
Work inability
[50%
7 7 0 0
Previous surgery 10 7 1 0
[1 joint treated 24 16 4 4
Opioids intake 21 15 6 3
Pain radiation 26 18 7 5
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patients with BDI [ 16 (p = 0.008). The Cox-regression
of the different potential predictors showed a statistically
significantly shorter success of patients with BDI [ 16
(HR 2.97, 95% CI 1.32–6.65), previous surgery (HR 2.39,
95% CI 1.10–5.21), and with increasing number of treated
joints (HR 1.95 for each increase in the number of joints,
95% CI 1.14–3.33) (Fig. 2; Table 2). In bivariate analyses,
depression remained as the only statistically significant
predictor.
The median VAS decreased from baseline of 5.6 (IQR
4.1–7.4) to 1.0 (IQR 0–2.5) 7–21 days after the inter-
vention.
Five patients had a second and one patient two-repeated
RF denervations because of the recurrence of pain
(Table 3). A long-lasting effect of the first therapy could be
obtained in four of these five patients. Two patients with no
effect were re-treated because incomplete nerve destruction
was considered as a possible reason for the failure. One of
those treatments was successful. The effect of depression
was robust when repeated interventions were considered in
a Cox-regression (HR 2.97, 95% CI 1.44–6.13).
No serious adverse events related to the RF therapy were
reported.
Discussion
According to results of several clinical trials, RF dener-
vation of lumbar facet joints seems to be a very effective
therapy with a success rate of 43–87% after 1 year [7, 12,
13]. Compared to those trials, 22% success rate of our
study in 1 year after therapy is disappointing. On the other
hand, a recent review of randomized controlled trials
showed that RF denervation of lumbar facet joints is more
effective for pain relief than placebo in the short-term
follow-up, but not in intermediate- or long-term follow-up,
with a low evidence grade [14]. Other reviews of RF
denervation discussed methodological and technical
shortcomings of most of the included studies [4, 5]. Pos-
sible explanations for a worse outcome of our study,
compared to the previous trials, include incorrect dener-
vation technique, false positive diagnostic blocks or the use
of different inclusion criteria.
We used a validated RF technique [5], which was also
used in the study with the highest success rate [7]. We
performed up to five multiple lesions in a parallel position
to the nerve to assure denervation along a sufficient length
of the nerve [15]. Therefore, it is unlikely that the RF






















bdi>=17 9 2 1 1 0
32 22 14 11 10bdi<=16
Number at risk
0 26 52
Time since intervention [weeks]
bdi<=16 bdi>=17
Kaplan-Meier survival estimates
Fig. 2 Kaplan–Meier survival estimates of patients with BDI B 16
versus BDI C 17
Table 2 Influence of different factors on duration of success (50%
reduction in pain as compared to baseline), expressed in weeks
Factor Hazard
ratio
95% CI p value
Female 1.71 0.86, 3.4 0.12
Age (years) 1.00 0.97, 1.04 0.94
Pain duration (years) 1.00 0.96, 1.03 0.94
Number of treated joints 1.95 1.14, 3.33 0.02
Previous surgery (vs. no
surgery)
2.39 1.09, 5.21 0.03
Opioid use (vs. no use) 1.44 0.72, 2.89 0.30
Radiating pain 1.22 0.60, 2.49 0.58
Work inability [50% 1.96 0.82, 4.68 0.13
Depression (BDI [ 16) 2.97 1.32, 6.65 0.01
Age, pain duration, and number of joints were included as continuous
covariates with the hazard ratio relating to an increase of one unit
Table 3 Duration of 50% pain reduction (in weeks) for patients
receiving more than one radiofrequency treatment (RF)
RF
1 2 3
Patient 1 21 40 [52
Patient 2 26 25
Patient 3 52 46
Patient 4 47 [52
Patient 5 0a 0
Patient 6 13 0
Patient 7 1b [52
a The first RF therapy was described as very difficult because of
osteophytes, therefore it was repeated after success failure. However,
it resulted again in failure
b The first RF therapy was only positive for the right side, after
repeating the left side the therapy was successful
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False positive blocks could be the result of placebo
response. To reduce this risk, we performed double blind
controlled medial branch blocks. However, compared to
the ISIS criteria with at least 80% pain reduction in both
blocks, we accepted 50% reduction in one of the two
blocks, if there was a remarkable improvement in function,
and the other block resulted in an 80% pain reduction.
Furthermore, we could not evaluate the full duration of
every single block. Therefore, we may have included cases
with discordant responses, i.e., in which lidocaine resulted
in a longer action than bupivacaine. Later analyses of the
false positive rates of diagnostic blocks revealed that for
lumbar RF denervations, very strict criteria are mandatory
for minimizing the false positive responses of the blocks.
Indeed, the lower the prevalence of a condition, the stricter
the criteria for a positive diagnosis need to be in order to
minimize false positive responses [8]. Thus, one possible
explanation for the limited success rate is that our inclusion
criteria still were not strict enough, given a prevalence of
only 17% in our sample.
In contrast to the other trials, we had restricted our
selection criteria only to the diagnosis of facet joint pain
based on two comparative diagnostic blocks, regardless of
the psychosocial conditions or previous surgery. Our aim
was to evaluate if such factors may influence the long-term
results of RF therapy. Based on the result, this could be an
explanation for the low success rate after 1 year. This view
is supported by the analysis of two previous studies. The
highest long-term success rate (87%) was achieved by a
study which included only patients with a BDI \ 17 and
without previous surgery [7]. In a more recent larger study,
in which patients with previous surgery were excluded, the
success rate decreased much faster within 1 year to 47%
[12]. In this study, the influence of depression on the results
was not evaluated.
The Cox-regression analysis in our study showed that the
duration of success was reduced significantly by depression,
previous surgery and number of denervated joints, but not
by age, gender, pain duration, taking opioids or work
inability of more than 50%. In the bivariate control analy-
ses, only depression was kept to be a significant predictor
for the duration of pain relief. This finding is consistent with
the results of a recent study on predictors for outcome of
medial branch blocks with corticosteroids [16]. The authors
found high levels of depression and anxiety, but no other
psychosocial or medical variables, to predict poor response.
Accordingly, a post hoc analysis of two randomized con-
trolled studies showed that psychologically vulnerable
patients tend not to respond to RF treatment [6]. Our results
further highlight the negative influence of depression on the
long-term effect of RF denervation. The mechanisms for the
negative influence of depression are unclear. A possible
explanation might be offered by neuroimaging studies [17].
In patients with rheumatoid arthritis, fMRI showed that
depressive symptoms were related to the cerebral process-
ing of joint pain in the medial prefrontal cortex without
relation to joint inflammation [18]. This brain region seems
to contribute to the maintenance and exacerbation of pain
and might alter the effect of elimination of peripheral
nociceptive input by RF denervation.
Previous back surgery was reported as a predictor of RF
failure, in two studies [19, 20]. Those findings were in con-
trast with other studies, where surgery did not influence the
results [21, 22]. According to our first analysis, previous
surgery seemed to be a negative predictor, but the bivariate
analysis showed that this was probably due to depression as
comorbidity. Also the number of denervated joints had a
negative influence only in the univariate, but not in the
bivariate analysis. Other potential factors like gender, age,
work inability, pain duration, opioid consumption and radi-
ation of pain [20] did not show any influence on the duration
of success of RF denervation. However, there might be much
more potential factors influencing the treatment’s success in
chronic back pain patients including peripheral and central
sensitization which should be addressed in further studies.
The high success rate within 3 weeks after the interven-
tion might include placebo effects, which are usually of short
duration. In contrast, the long-term effect of 9 from 32
patients without depression seems to be a specific effect of
the denervation. In the context of otherwise therapy refrac-
tory chronic low back pain, such a result still is encouraging
to use facet nerve denervation with an appropriate technique
in well-selected patients as suggested by Dreyfuss [7].
Our study has a major shortcoming: it included a too low
number of patients for a comprehensive analysis of predic-
tive factors. Therefore, the results provide only partial
information on the predictors of the success of RF
denervation.
In conclusion, the results of our study suggest that
depression is a predictor of poor outcome of RF denervation
of lumbar facet joints. Therefore, we encourage reconsid-
ering very carefully the indication of RF denervation in
chronic low back pain patients with concomitant depres-
sion. Number of segments and previous surgery are poten-
tial negative factors. Studies with large sample sizes and
comprehensive assessment of potential predictors are war-
ranted in order to improve the selection criteria of patients
undergoing RF denervation of the lumbar facet joints.
Conflict of interest None.
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